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A SYSTEM FOR RECOGNIZING WHEELS BY ARTIFICIAL VISION 
OBJECT OF THE INVENTION 

[0001] The system automatically recognizes any wheel model in a production or assembly 
line within minimum lapses. 

BACKGROUND OF THE INVENTION 

[0002] There are systems known in the art for recognizing wheels, but said systems have the 
following drawbacks: 

The systems not using artificial vision are based on calculating diameter and width of 

the wheel and guessing which material (aluminum or steel) the wheel is made of. 

However, these data are not enough to exactly determine the wheel model, given that 

same material and dimensions may lead to different models. 

Determining the precise wheel model is crucial, since same dimensions and 
composition models may have different features, like using or not using fixed 
balancing leads to balance the wheel, and in case the balancing leads are used they 
may be placed on the inside or outside. 

The systems not using artificial vision make use of palpators and sensors which need 

to approach and touch the wheel to determine dimensions and material. This procedure 

may result in undesired bumps and scratches. 

Some of the systems not using artificial vision require ultrasonic or lighting (laser) 
devices to determine wheel dimensions. 

Other systems using artificial vision use detection methods with a process time longer 
than that required in the present invention. The methods used in the known systems are 
affected amongst other factors by the position of the wheel when the detection is being 
carried out. 

Other systems using artificial vision do not have a reliability index close to 100%. 



DESCRIPTION OF THE INVENTION 



[0003] The present invention discloses a system for recognizing wheels by artificial vision 
comprising wheel locating means, first image capturing means, first lighting means and first 
control means comprising. The first control means in turn comprises: 

first communicating means for communications between the first control means and the 

first image capturing means; 
second communicating means for communications between the first control means and 
the first lighting means. 

[0004] The function and arrangement of the components in the present invention are as 
follows: 

the first image capturing means and the first lighting means are arranged above the wheel 
locating means so as to enable the first image capturing means to capture an image of a 
wheel to obtain a captured image; 

the first communicating means sends said image to the first control means; 

the first control means processes said image to obtain data for identifying a wheel model. 

[0005] The present invention also includes a process for recognizing wheels by artificial 
vision using the described system. The main step of the process is converting a circular 
portion of an image into a rectangular image by a polar transformation. 

[0006] The sequential process comprises the following steps: 

capturing an image of a wheel situated on the locating means by the first image capturing 

means to obtain a captured image; 
applying a first filtering stage on the captured image by the first filtering means to obtain a 

first filtered image; 

measuring the wheel and determining material to obtain wheel dimensions and wheel 
material; 

converting a circular portion of the first filtered image into a rectangular image through a 
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polar transformation by the first transforming means to obtain a transformed image; 
applying a second filtering stage on the transformed image by the second filtering means 

to obtain a second filtered image; 
analyzing the second filtered image by comparing with pre-set standard wheel models 

stored in the storing means for matching a wheel design to obtain a recognized wheel; 
sending an identification of the recognized wheel to the recognizing means; 
returning to initial stage for receiving a next wheel to be recognized. 

[0007] Thus, the wheel recognition system according to the present invention has a series of 
advantages over the systems known in the art: 

Detection is achieved just by using artificial vision. 

Given that only artificial vision is used, wheel recognition is carried out from a 
distance, thereby avoiding bumps and scratches. 

Process time is just 300 milliseconds, by all means shorter than time required by the 
known systems since the method used is quite simple and independent from the wheel 
position when the detection is being carried out. The present system recognizes unique 
distinguishing features of each wheel model. 

The present system works independently whether or not there is a tyre mounted on the 
wheel. 

The present system guarantees a reliability index close to 100%, since the method used 
is based on intrinsic features of the wheel to be recognized, processing all the factors 
to be taken into account, and because the present system uses a preprocess in which a 
polar transformation is applied to a captured image. 

[0008] Another feature of the invention is the ease of use of the present system. The 
system is provided with methods for learning and calibrating new models. Thus, any 
operator without any skill in artificial vision is enabled to adjust the system and work with 
it. 

[0009] The invention is provided with an easy and assisted way for calibrating the system 
in an easy and systematic way which allows non-skilled people to work with the system 
without any difficulty. Thanks to said calibration, standards and measures of the wheels 
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which will be used afterwards for comparing with the captured images by the first image 
capturing means are obtained. 

[0010] One of the novel techniques in the present invention is the possibility to distinguish 
areas of the wheel not showing the necessary conditions to achieve an efficient detection. In 
this way it is assured that the obtained standards are fully valid together with conditioning the 
search sectors in wheels of the same model. 

[0011] On the other hand, the fact that the standards are unique for each wheel model 
assures that wheel detection is guaranteed. 

DESCRIPTION OF THE DRAWINGS 
[0012] Figure 1 shows a view of the system of the invention. 

[0013] Figure 2 shows an image of a wheel captured by the first image capturing means. 

[0014] Figure 3 shows an image after the polar transformation has been applied to the 
image of a wheel. 

[0015] Figure 4 shows a flow chart of the process of the invention. 

[0016] Figure 5 shows a wheel, the first image capturing means and the second image 
capturing means. 

[0017] Figure 6 shows two wheels identical except from the width and the second image 
capturing means detecting said difference. 

[0018] Figures 7 and 7A show two wheels identical except from the number of holes and 
an image after the polar transformation has been applied to the central image of the wheels. 
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DESCRIPTION OF AN EMBODIMENT OF THE INVENTION 

[0019] According to the numbering adopted in the drawings, the system for recognizing 
wheels 1 by artificial vision comprises: 
wheel locating means 2; 
first image capturing means 3; 
first lighting means 4; 
first control means 5 comprising: 

first communicating means 6 for communications between the first control means 
5 and the first image capturing means 3; 

second communicating means 7 for communications between the first control 
means 5 and the first lighting means 4; 

wherein: 

the first image capturing means 3 and the first lighting means 4 are arranged above the 
wheel locating means 2 so as to enable the first image capturing means 3 to capture an 
image of a wheel to obtain a captured front image; 

the first communicating means 6 sends said front image to the first control means 5; 

the first control means 5 processes said front image to obtain data for identifying a wheel 
model. 

[0020] According to a feature of the system, the first control means 5 further comprises 
calibrating means 8 to set standard wheel models which the wheel to be recognized are 
compared to. 

[0021] According to another feature of the system, the first control means 5 further 
comprises storing means 9 for storing standard wheel models which the wheel to be 
recognized are compared to. 

[0022] Additionally, the first control means 5 comprises: 

first filtering means 10 for filtering a captured front image to obtain a first front filtered 
image; 
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first transforming means 11 for converting a circular portion of the first filtered front 
image into a rectangular portion to obtain a transformed front image; 

second filtering means 12 for filtering a transformed front image to obtain a second 
filtered front image; v 

recognizing means 13 for receiving an identification of a recognized wheel. 

[0023] The system may also include second image capturing means 17, second lighting 
means 18, third communicating means 19 for communications between the first control 
means 5 and the second image capturing means 17, and fourth communicating means 20 for 
communications between the first control means 5 and the second lighting means 18. In this 
embodiment: 

the second image capturing means 17 and the second lighting means 18 are arranged on a 
side of the wheel locating means 2 so as to enable the second image capturing means 
17 to capture a side image of a wheel to obtain a side captured image; 

the third communicating means 19 sends said side image to the first control means 5; 

the first control means 5 processes said side image to obtain data for identifying a wheel 
model. 

[0024] Additionally, the system may include third image capturing means 21, fifth 
communicating means 22 for communications between the first control means 5 and the third 
image capturing means 21, and second transforming means 23 for converting a circular 
portion of the central image into a rectangular portion to obtain a transformed central image. 
In this case: 

the third image capturing means 21 are arranged above the wheel locating means 2 so as 
to enable the third image capturing means 21 to capture a central image of a wheel 1 to 
obtain a central captured image; 

the fifth communicating means 22 sends said side image to the first control means 5; 

the first control means 5 processes said side image to obtain data for identifying a wheel 
model. 

[0025] Optionally, the system may include second control means 14 external to the first 
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control means 5, wherein the first control means 5 further comprises sixth communicating 
means 15 for communications between the first control means 5 and the second control 
means 14. 

[0026] The second control means 14 are enabled to include at least one controller 16 selected 
from a production machine controller, an assembly machine controller, a production line 
controller, an assembly line controller and combinations thereof 

[0027] The process for recognizing wheels by artificial vision in a system as defined above 
comprises a step for converting a circular portion of an image into a rectangular image by a 
polar transformation. 

[0028] The sequential process comprises the following steps: 

capturing a front image 30 of a wheel 1 situated on the locating means 2 lit by first 
lighting means 4, by the first image capturing means 3 to obtain a captured front image 
31; 

applying a first filtering stage 100 on the captured front image 31 by the first filtering 

means 10 to obtain a first filtered front image 101; 
converting a circular portion of the first filtered front image 101 into a rectangular front 

image through a polar transformation 110 by the first transforming means 11 to obtain 

a transformed front image 111; 
measuring the wheel and determining material 200 to obtain wheel dimensions and wheel 

material 201; 

applying a second filtering stage 120 on the transformed image 111 by the second filtering 

means 12 to obtain a second filtered image 121; 
analyzing 90 the second filtered image 121 by comparing with pre-set standard wheel 

models stored in the storing means 9 for matching a wheel model to obtain a 

recognized wheel 91; 

sending an identification 130 of the recognized wheel 91 to the recognizing means 13; 
returning to initial stage 300 for receiving a next wheel 1 to be recognized. 
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[0029] Additional steps are allowed to be included in the process. Some of these steps are: 
capturing a central image 40 of a wheel situated on locating means lit by first lighting 

means, by third image capturing means 21, to obtain a captured central image 41; 
converting a circular portion of the central image 140 into a rectangular central image 

through a polar transformation by the second transforming means to obtain a 

transformed central image 141. 

[0030] A further additional step comprises capturing a side image 50 of a wheel situated on 
the locating means 2 lit by second lighting means 18, by second image capturing means 17, 
to obtain a captured side image 51. The captured side image 51 enables to distinguish two 
wheels showing coincident transformed front image 111 and transformed central image 141. 

[0031] It is also possible that the process comprise all the additional steps. 

[0032] Independently of the steps included in the process, the recognized wheel takes a value 
selected between: 

valid wheel 131 when the second filtered image and the pre-set standard wheel model are 
matched; 

defective wheel 132 when the second filtered image and the pre-set standard wheel model 
are matched. 

[0033] The process of the invention enables a user to set which portions of a captured image 
31 are visible. Thus, the first filtering stage comprises: 

dividing the captured image 31 into 360°/a sectors, a being the degrees per sector; 

selecting the sectors showing a complete surface of the captured image 31 to obtain a 
plurality of selected sectors; 

preparing the selected sectors to adequate black and white/color tone levels. 

[0034] Particularly in a preferred process of the invention a is 45°. Next, diameter of the 
wheel is determined disregarding non-selected sectors. 
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[0035] The second filtering stage included in the process of the invention comprises applying 
a plurality of filters for enhancing transformed image 111 parameters selected from at least 
one of quality, contrast, framing, focusing and combinations thereof. The search of the radii 
is performed disregarding non-selected sectors. 

[0036] Additionally, the process may include a first calibrating stage for calibrating a center 
of a standard wheel model comprising: 

locating a standard wheel model; 

framing the image to center the standard wheel model; 

altering lighting of the first lighting means 4 and focus of the first image capturing means 
3 to obtain a clear and sharp image. 

[0037] The process may even include a second calibrating stage for calibrating dimensions of 
a standard wheel model comprising: 

pointing to minimum radius and maximum radius of the standard wheel model; 

zooming to an image defined by said minimum radius point and maximum radius point; 

introducing a standard wheel model diameter. 



